Iraq has been examined by light and scanning electron microscopes. Pollen grains are usually radially symmetrical, isopolar, 4-5 colporate, subprolate, prolate spheroidal, oblate spheroidal, and prolate. The exine thickness ranges from 1-3 µm. The size of grains are small to medium with polar axis ranges from 22-45 µm. Four types of exine sculpturing can be recognised: Type I macroreticulate at equatorial section and perforate at polar sections, Type II macroreticulate at both equatorial and polar sections, Type III microreticulate at both equatorial and polar sections, and Type IV perforate at both equatorial and polar sections. The pollen morphological characteristics that of useful for classification or identification of these plants are pollen shape and type of exine sculpturing.
I. INTRODUCTION
itrus species are a common and extremely important for their fruit. It is one of the genera in the family Rutaceae. Citrus comprises around 60 species, most of which are cultivated throughout the tropics and subtropics. They are indigenous in some parts of India, China, Northern Australia and New Caledonia [1] . The taxonomy and systematic of the genus are complex and the The classification and species delimitation of the genus has long been a controversial issue by a number of authors as [7] included only 16 species in Citrus, while [8] described 162, but [9] and [10] defined that only three true species within Citrus, which are Pummelo (C. grandis (L) Osbeck), Citron (C. medica L.) and Mandarin (C. reticulata Blanco.), and indicated that all other Citrus species resulting from hybridization between these basic species or between them.
Later, [11] added another true species, C. halimii Stone. In Iraq, nine taxa of Citrus have been recorded [12] , [13] . However, no records for the member of this genus including hybrids and rootstocks occurred in the country between 1980 and 2013.
The palynological character has been proved to be one of important taxonomic evidences in addition to the morphological characters for several plant groups [14] , [15] , [16] . In case of Rutaceae, pollen morphology of some Rutaceous species has been examined by several workers and found their taxonomic significance in different taxonomic level depending on the plant groups [17] , [18] . However, there are no reports on pollen morphology of Citrus from Iraq. Therefore, the present study aims to investigate morphological patterns of the pollen grains produced by these species as well as its.
precise number of natural species is unclear because of hybridization that produced by sexual compatibility between Citrus and related genera, as well as between species within the genus [2], [3], [4] .Some chief species of Citrus are orange (C.sinensis Osback), lemon (C. limon (L.) Burm.f.) and grapefruit (C. paradisi Macfad). Mandarin group had great amount of cultivars mainly reproduced by hybridization or mutation [5] .
This led to a discrepancy between classification system related to species delimitation and species number [6] . 
II. MATERIALS AND METHODS
The pollen of 16 taxa of Citrus was collected from Iraq (Table 1 ) and investigated using both light (LM) and electron microscopy (SEM). The voucher specimens were deposited at Baghdad/ Iraq . National herbarium of Iraq (BAG). Pollen samples were acetolysed according to [19] . The samples for LM investigation were mounted in silicone oil and sealed with paraffin. The slide were then observed and photographed with an Olympus BH2 light microscopy. The measurement was taken from 25 grains for each species. For SEM study, acetolysed pollen grains were suspended in 100% alcohol and put on aluminum stub, then coated with gold. The samples were investigated under a LEO 1450VP electron microscope. The terminology followed [20] , [21] .
III. RESULTS AND DISCUSSION
The pollen morphological characteristics of 16 taxa of Citrus in Iraq are summarized in Table 2 . The pollen grains of all studied taxa are monad, radially symmetrical and isopolar. The pollen grains are generally medium in size, except C. medica, C. paradisi, C. reshni and C. aurantium x C. trifoliata which both small and medium size present in the same species. The pollen grains shape are subprolate, prolate [17] , [18] . The range of polar axis varies from 22-45 µm, while equatorial axis ranges from 20-40 µm. The part of our results was different from [17] as in case of C. sinensis, he reported that it was about 34×32 µm but the present study found that it was 25-30×20-27 µm. According to the aperture type, three types can be found including tetracolporate that present in all studied species, pentacolporate present in C. aurantifolia var. acidica, C. japonica, C. latifolia, C. reshni, C. reticulata var. clementine, C. volkameriana and C. aurantium x C. trifoliata, and hexacolporate can be found only in two species, C. volkameriana and C. aurantifolia var. acidica. [22] reported tricolporate type for C. limon cv. "Vema". However, no tricolporate grains were found in our studied samples. This may be because of different varieties were included in the studies.
The present of pollen grains with different types of aperture in the same plant may suggest that those are hybrid taxa, while the original species mostly have only one type. For example the clementine was previously assumed to be a hybrid between mandarin (C. reticulata) and sweet orange (C. sinensis) [23] , and Volkmre lemon (C. volkamarina) was reported as a hybrid of citron (C. medica) and sour orange (C. aurantium) [3], then our results indicated that the clementine having both tetracolporate and pentacolporate, and Volkmre lemon have tetracolporate, pentacolporate and hexacolporate. Whereas the taxa supposed to be a parent of these taxa have only tetracolporate grains. Therefore the pollen apertures type may help in identifying or separating the parent and hybrid taxa. The exine thickness ranged from 1-3 µm. This result agrees with [24] . The exine sculpturing can be divided into four types: Type I = macroreticulate at equatorial section and perforate at polar sections, Type II = macroreticulate at both equatorial and polar sections, Type III = microreticulate at both equatorial and polar sections, Type IV = perforate at both equatorial and polar sections. This partly agrees with [17] , [18] who reported perforate and reticulate types.
The important pollen morphological characters help in delimitation and classification of this plant are exine sculpturing and shape of pollen grains. However, pollen characters alone could not be used for clarifying species delimitation of this plant but this character supports various morphological and molecular studies to elucidating relationships, taxonomy that important for understanding of developing of variability in Citrus.
IV. CONCLUSION
Exine sculptures of 16 Citrus taxa were divided to 4 types according to equatorial and polar sections. These pollen shapes can be useful to isolate the Citrus taxa under study. 
